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DETAILED ACTION 
Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-6, drawn to a method for processing seismic data, classified in 
class 367, subclass 51 . 

II. Claims 7-12, drawn to a computer program, classified in class 367, 
subclass 38. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1) the process as claimed can be 
practiced by another materially different apparatus or by hand, or (2) the apparatus as 
claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the process as claimed can be practiced by hand or by manual 
selection by a user. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

During a telephone conversation with E. Eugene Thigpen on 7/15/2005 a 
provisional election was made without traverse to prosecute the invention of Group I, 
claims 1-6. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 7-12 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 
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Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the Invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1-6 are rejected under 35 U.S.C. 102(a) as being anticipated by Ahmed 
(Journal of Seismic Exploration 12, 237-257 (2003)). 

With regard to claim 1 , Ahmed discloses a method for processing seismic data. 
Ahmed discloses prestack depth migrating the seismic data to generate common image 
gathers using an initial velocity-depth model, selecting at least one horizon in the 
migrated seismic data, performing a residual migration velocity analysis in the depth- 
offset domain at the at least one selected horizon, and updating the velocity-depth 
model based on the residual migration velocity analysis (Fig. 5) (Pages 238-241 , 244, 
256). 

With regard to claim 2, Ahmed discloses that the prestack depth migration 
comprises Kirchoff. integral depth migration (Page 241, First paragraph; Page 247). 
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With regard to claim 3, Ahmed discloses that the residual migration velocity 
analysis comprises applying a perturbation to an initial value of slowness used in the 
migration, applying a residual moveout in a common image gather, determining flatness 
in a common image gather at a selected horizon, and repeating applying the 
perturbation, applying the residual moveout and determining the flatness until a selected 
range of perturbation is covered (Figs, 6-9) (Pages 239-241, 247). 

With regard to claim 4, Ahmed discloses that determining the flatness comprises 
determining a semblance between traces in the common image gather, wherein a 
maximum semblance corresponds to a maximum flatness (Pages 246-247, Fig. 8). 

With regard to claim 5, Ahmed discloses that updating the velocity-depth model 
comprises replacing migration velocities with velocities obtained from determining 
semblance of the common image gather and updating depth using the velocities 
obtained from the determining semblance (Pages 243, 247-248). 

With regard to claim 6, Ahmed discloses repeating the residual migration velocity 
analysis in the depth-offset domain on a deeper horizon than the at least one selected 
horizon based on the updated velocity-depth model, and repeating the updating the 
velocity-depth model based on the repeated residual analysis (Fig. 5) (Pages 241-243, 
247-248). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



Application/Control Number: 10/829,549 Page 5 

Art Unit: 3663 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bevc 

(US20020042678) in view of Ahmed (Journal of Seismic Exploration 12. 237-257 

(2003)). 

With regard to claim 1 , Bevc discloses a method for processing seismic data, 
Bevc discloses prestack depth migrating the seismic data to generate common image 
gathers using an initial velocity-depth model, selecting at least one horizon in the 
migrated seismic data, performing a residual migration velocity analysis in the ray 
parameter-offset domain at the at least one selected horizon, and updating the velocity- 
depth model based on the residual migration velocity analysis (Pages 2-3). Bevc 
discloses that the data can be in the offset-depth domain (Fig. 2b) (Paragraph [0054]), 
but describes a method for residual velocity analysis in the ray parameter angle domain 
(Paragraph [0028]). Therefore, it would have been obvious to perform the method in 
the depth-offset domain since Bevc acknowledges that it is an alternative to the angle 
domain. Ahmed discloses that that it is possible to map a CIG from the ray parameter 
domain to the offset-depth domain using known equations (Abstract; Page 240). It 
would have been obvious to modify Bevc to include performing the residual velocity 
analysis in the depth-offset domain by the method described in Ahmed in order to be 
able to interactively update the velocity-depth model of the formation being studied. 

With regard to claim 2, Bevc discloses that the prestack depth migration 
comprises Kirchoff integral depth migration (Paragraph [0022]). 
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With regard to claim 3, Bevc discloses that the residual migration velocity 
analysis comprises applying a perturbation to an initial value of slowness used In the 
migration, applying a residual moveout in a common image gather, determining flatness 
in a common image gather at a selected horizon, and repeating applying the 
perturbation, applying the residual moveout and determining the flatness until a selected 
range of perturbation is covered (Paragraphs [0035]-[0044]). 

With regard to claim 4, Bevc discloses that determining the flatness comprises 
determining a semblance between traces in the common image gather, wherein a 
maximum semblance corresponds to a maximum flatness (Paragraphs [0037]-[0044]). 

With regard to claim 5, Bevc discloses that updating the velocity-depth model 
comprises replacing migration velocities with velocities obtained from determining 
semblance of the common image gather and updating depth using the velocities 
obtained from the determining semblance (Page 3; Page 4, Updating the velocity 
model). 

With regard to claim 6, Bevc discloses repeating the residual migration velocity 
analysis in the depth-offset domain on a deeper horizon than the at least one selected 
horizon based on the updated velocity-depth model, and repeating the updating the 
velocity-depth model based on the repeated residual analysis (Figs. -1, 6a-b) (Pages 3-: 
4). 
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Conclusion 

The cited prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott A. Hughes whose telephone number is 571-272- 
6983. The examiner can normally be reached on M-F 9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on (571) 272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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